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Seven  hundred  one  patients  were  treated  at  and  394  were 
admitted  to  the  212th  Mobile  Army  Surgical  Hospital  in  Cen¬ 
tral  Iraq  during  the  combat  phase  of  Operation  Iraqi  Freedom. 
Ninety  of  those  patients  underwent  100  operations,  with  187 
procedures  in  19  days.  At  the  peak  of  hostilities.  48  patients 
were  admitted.  15  operations  were  performed,  and  56  patients 
were  medically  evacuated  during  different  24-hour  periods. 
Thirty-three  patients  required  the  surgical  expertise  of  a  gen¬ 
eral  or  thoracic  surgeon.  Although  82%  of  injuries  and  70%  of 
the  procedures  were  orthopedic  in  nature,  orthopedic  operat¬ 
ing  room  utilization  was  only  60%  of  total  operating  room  time 
(156  hours).  The  general  and  thoracic  injuries  were  labor- 
intensive,  frequently  requiring  two  surgeons.  Although  ortho¬ 
pedic  injury  remains  the  predominant  reason  for  surgical  in¬ 
tervention  on  the  battlefield,  there  remains  a  need  to  forward- 
deploy  general  and  thoracic  surgeons,  because  of  the  presence 
and  complexity  of  nonorthopedic  trauma. 

Introduction 

The  212th  Mobile  Army  Surgical  Hospital  (MASH)  was  the 
first  Army  hospital  to  cross  into  Iraq  at  the  start  of  Operation 
Iraqi  Freedom.  As  a  completely  mobile.  36-intensive  care  unit 
bed  hospital  configured  for  rapid  relocation  and  set-up.  the 
MASH  was  uniquely  qualified  to  assume  the  role  as  the  most 
forward-deployed  level  III  hospital  to  receive  casualties  during 
the  initial  weeks  of  combat  operations  in  Iraq.  This  article  de¬ 
scribes  the  19-day  surgical  experience  of  the  212th  MASH  dur¬ 
ing  Operation  Iraqi  Freedom,  with  commentary  on  lessons 
learned. 

Methods 

Population 

Seven  hundred  one  patients  were  treated  in  the  emergency 
department  at  Logistical  Staging  Area  Bushmaster,  located  just 
south  of  An  Najaf.  Iraq,  between  March  26  and  April  14.  2003. 
Of  the  394  patients  admitted  to  the  hospital.  262  patients  were 
U.S.  soldiers  and  132  were  enemy  combatants  (ECs)  or  civilian 
noncombatants.  One  hundred  eighty-nine  of  the  U.S.  soldiers 
were  admitted  to  the  MASH  for  treatment  of  traumatic  injuries 
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sustained  while  in  a  combat  zone.  Seventy-four  U.S.  soldiers 
and  all  132  Iraqi  patients  had  true  battle  injuries,  defined  as 
injuries  caused  by  enemy  fire.  One  hundred  fifteen  U.S.  soldiers 
were  admitted  for  treatment  of  injuries  not  caused  by  enemy 
fire.  The  remaining  73  U.S.  soldiers  were  admitted  for  treatment 
of  non— battle-related  disease.  The  mean  daily  admission  rate 
was  20.7  patients.  Forty-eight  patients  each  were  admitted  to 
the  2 1 2th  MASH  on  April  4  and  5.  2003.  A  maximum  of  37  U.S. 
soldiers  were  admitted  on  April  4,  whereas  26  Iraqi  EC  patients 
were  admitted  on  April  5.  2003. 

Ninety  patients  underwent  100  operations  between  March  27 
and  April  14.  2003.  Forty-seven  patients  were  U.S.  soldiers  and 
37  were  ECs.  Six  patients  were  Chilian  noncombatants,  includ¬ 
ing  three  children  (4.  7.  and  8  years  of  age).  These  90  patients 
constitute  the  study  group. 

Study  Design 

Demographic  and  surgical  data,  including  patient  status 
(U.S.  soldier.  EC.  or  civilian),  patient  age.  date  of  operation, 
operating  surgeons,  and  number,  type,  and  duration  of  proce¬ 
dures  performed,  were  prospectively  obtained.  The  data  were 
accumulated  to  appropriately  and  adequately  answer  questions 
raised  during  the  after-action  review  process  for  unit  perfor¬ 
mance  improvement  and  to  avoid  drawing  incorrect  conclusions 
from  data  that  in  past  wars  were  difficult  to  obtain  retrospec¬ 
tively.2  Our  data  were  subsequently  analyzed  in  a  retrospective 
manner. 

Fifty-three  patients  required  more  than  one  procedure,  as  a 
result  of  sustaining  trauma  to  multiple  areas.  A  patient  who 
underwent  a  combined  neck  exploration  and  median  sternot¬ 
omy  was  counted  as  having  two  procedures.  Similarly,  patients 
who  underwent  debridement  and  irrigation  (D&I)  of  an  extremity 
and  subsequent  placement  of  an  external  fixator  were  listed  as 
having  two  procedures.  In  total.  187  procedures  were  performed 
during  100  operations  for  90  patients.  The  locations  of  injuries 
correlating  with  procedures  are  shown  in  Table  I. 

Results 

There  were  99  operations  required  for  traumatic  injuries. 
Forty  of  the  47  U.S.  soldiers  required  operations  for  treatment  of 
battle  injuries.  The  remaining  seven  U.S.  soldiers  underwent 
operations  for  treatment  of  the  following  nonbattle  injuries:  one 
self-inflicted  gunshot  wound  to  the  foot  from  an  M16  rifle  and 
one  from  a  9-mm  pistol:  one  self-inflicted  finger  amputation 
from  a  traumatic  fall  from  a  chair  and  one  sustained  while 
working  on  a  running  engine:  one  femur  fracture  as  a  result  of 
leg  malposition  near  the  breech  of  an  Abrams  M 1  tank:  and  one 
chest  injury  incurred  while  working  too  near  another  soldier, 
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TABLE  I 

LOCATIONS  OF  INJURIES  AMONG  U.S..  EC.  AND  CIVILIAN  PATIENTS 


Location  of  Injury 

No. 

U.S.  Soldier 

EC 

Chilian 

Total 

Thorax 

2 

3 

2 

7 

Abdomen 

4 

7 

0 

11 

Buttock 

1 

3 

0 

4 

Perineum 

0 

2 

0 

2 

Right  upper  extremity 

5 

1 

1 

7 

Right  hand  and  wrist 

3 

4 

0 

7 

Left  upper  extremity 

6 

5 

1 

12 

Left  hand  and  wrist 

10 

3 

1 

14 

Right  lower  extremity 

12 

22 

1 

35 

Right  foot 

4 

3 

0 

7 

Left  lower  extremity 

II 

14 

0 

25 

Left  foot 

2 

4 

1 

7 

Face  or  scalp 

6 

4 

0 

10 

Back 

O 

0 

1 

1 

Neck 

2 

0 

0 

2 

who  inadvertently  discharged  a  M203  round  while  cleaning  the 
weapon.  The  remaining  U  S.  soldier  underwent  an  emergency 
appendectomy,  the  sole  non— trauma-related  operation.  Ten  EC 
patients  required  return  to  the  operating  room  (OR)  for  planned 
extremity  D&I  48  hours  after  the  initial  operation.  A  total  of 
17.9%  of  U.S.  patients  admitted  to  the  MASH  underwent  oper¬ 
ative  intervention.  If  only  U.S.  soldiers  admitted  for  trauma  arc 
considered,  then  the  raie  increases  to  24.9%.  The  surgical  in¬ 
tervention  rate  for  U.S.  soldiers  admitted  for  battle  injuries  was 
54.1%.  The  admission  for  operative  intervention  rate  for  Iraqis 
was  35.6%. 

Thirty-three  patients  (32%  U.S.  and  42%  Iraqi)  required  the 
surgical  expertise  of  a  general  or  thoracic  surgeon  (Table  II).  The 
most  common  operation  was  exploratory  laparotomy.  Of  note.  7 
of  1 1  exploratory  laparotomies  were  negative  for  intra  abdomi 
nal  trauma.  Six  thoracic  operations  were  performed.  Two  pa¬ 
tients  underwent  median  sternotomy.  One  minithoracotomy 
and  one  posterolateral  thoracotomy  were  required  because  of 
incomplete  hematoma  evacuation.  1  and  7  days  after  injury. 
Two  neck  explorations  were  performed,  for  a  zone  I  injury  and  a 
zone  II  injury.  Seventeen  of  these  33  patients  also  required  an 
orthopedic  surgeon  because  of  concomitant  extremity  trauma. 
The  remaining  57  patients  had  injuries  requiring  only  an  ortho¬ 
pedic  surgeon  (Table  III).  In  all.  74  patients  underwent  at  least 
one  orthopedic  procedure.  The  most  common  operation  was  an 
extremity  D&I  of  a  gunshot  wound  or  shrapnel  injury’  (n  =  108). 
Seventeen  external  fixators  were  placed,  and  two  subsequent 
external  fixator  readjustments  were  performed. 

Thirteen  patients  each  underwent  at  least  one  operation  from 
midnight  to  midnight  on  April  4  and  8.  2003  (Fig.  1).  The  max¬ 
imum  number  of  patients  who  underwent  an  operation  in  any 
given  24-hour  period  was  15.  Twelve  U.S.  soldiers  required 
operations  on  April  8.  whereas  10  Iraqi  ECs  required  operations 
on  April  1 1 .  Two  patients  required  five  procedures  to  repair  all 
injuries.  The  total  number  of  proeedures  performed  was  187. 
The  mean  number  of  procedures  per  patient  was  2.08. 

Only  one  surgeon  was  required  for  54  of  the  100  surgical 
cases.  Two  surgeons  participated  in  40  of  the  more  complex 
surgical  cases.  Three  surgeons  were  needed  for  five  eases.  These 


table  a 

FIFTY-FIVE  GENERAL  OR  THORACIC  SURGICAL  PROCEDURES 
PERFORMED  FOR  33  PATIENTS 


Procedure 

No. 

Thoracic 

11 

Median  sternotomy 

2 

Evacuation  of  hematoma 

2 

Posterolateral  thoracotomy 

3 

Phenorraphy 

1 

Decortication 

1 

Closure  emergency  thoracotomy 

1 

Mini-lateral  thoracotomy 

1 

Zone  l/II  neck  exploraUon 

2 

Major  vascular  reconstruction,  popliteal 

1 

artery /vein  revascularization  with 
autologous  saphenous  vein 

Abdominal 

16 

Exploratory  laparotomy 

11 

Rectal  injury /colostomy 

2 

Liver  laceration  repair 

1 

Phenorraphy 

1 

Small-bowel  repair 

1 

Major  scalp  lacerations 

1 

Washouts  (DA-II 

24 

Face/scalp 

8 

Buttock 

4 

Perineum 

2 

Back 

1 

Abdomen/flank 

7 

Chest 

2 

TABLE  III 

ONE  HUNDRED  THIRTY -TWO  ORTHOPEDIC  PROCEDURES 

PERFORMED  FOR  74  PATIENTS 

Procedure 

No. 

External  flxators 

17 

Femur 

11 

Tibia 

4 

Humerus 

2 

External  fixator  readjustment 

2 

Washouts  (D&I) 

108 

Right  upper  extremity 

4 

Righi  hand  and  wrisl 

8 

Left  upper  extremity 

12 

Left  hand  and  wrist 

14 

Right  lower  extremity 

34 

Right  foot 

6 

Left  lower  extremity 

24 

Left  foot 

7 

Completion  amputations 

4 

Arm 

2 

Leg 

2 

Four-compartment  leg 

1 

fasciotomv 

five  patients  required  the  expertise  of  both  an  orthopedic  sur¬ 
geon  and  a  general  or  thoracic  surgeon.  One  patient  who  un¬ 
derwent  simultaneous  exploratory  laparotomy  and  popliteal  ar¬ 
tery  and  vein  reconstruction,  with  subsequent  fasciotomv. 
required  the  expertise  of  five  surgeons.  The  total  operative  time 
for  this  case  was  320  minutes. 
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Date 

Fig.  1.  Operations  performed  at  the  212th  MASH  from  Marc  h  26  to  April  14, 2003. 


Three  OR  tables  were  used  for  a  total  of  156  hours  (OR  table 
utilization).  Two  of  the  OR  tables  were  in  one  International 
Standard  Organization  (ISO)  expandable  OR.  and  the  forward 
surgical  team  (FST)  OR  table  was  located  at  the  rear  of  the 
emergency  department  section.  Fifty-six  percent  of  the  opera¬ 
tions  were  performed  while  another  patient  was  in  the  same  ISO 
OR,  on  the  second  OR  table.  Often  surgeons  were  operating  on 
a  patient  with  orthopedic  injuries  while  other  surgeons  were 
exploring  an  abdomen  or  chest.  One  hundred  thirty-two  ortho¬ 
pedic  procedures  required  94  hours  of  OR  table  time.  The  mean 
time  per  orthopedic  procedure  was  43  minutes.  Seventeen  ex¬ 
ternal  fixators  placed  after  D&l  required  an  average  of  85  min¬ 
utes.  with  a  range  of  60  to  125  minutes.  Fifty-five  general  or 
thoracic  surgical  procedures  used  62  hours  of  OR  table  time, 
with  a  mean  procedure  time  of  87  minutes.  The  average  time 
required  for  an  exploratory  laparotomy  was  100  minutes.  The 
mean  time  for  six  thoracic  surgical  procedures  was  120  min¬ 
utes.  with  a  range  of  40  to  185  minutes.  Although  82%  of  the 
patients  had  some  type  of  orthopedic  injury,  only  60%  of  the  OR 
utilization  was  for  orthopedic  procedures.  The  remaining  40%  of 
OR  table  use  required  a  general  or  thoracic  surgeon.  These 
operations  usually  required  the  services  of  at  least  two  sur¬ 
geons.  A  majority  of  these  injuries  occurred  among  EC  and 
Chilian  patients  (Table  IV). 

The  FST  table,  with  the  full  complement  of  anesthesia  and  OR 
technician  (9 ID)  support,  w'as  used  twice  as  a  third  OR  table.  In 


addition.  1 5  minor  procedures  were  performed  on  the  FST  table. 
These  procedures  were  performed  without  an  anesthesia  pro¬ 
vider  or  an  OR  technician  or  nurse.  These  procedures  are  not 
included  in  this  study. 

The  212th  MASH  deployed  with  one  thoracic  surgeon  (6 IK), 
three  general  surgeons  (6 1 J).  one  orthopedic  surgeon  (61M), 
and  one  gynecologist  (60J).  One  general  surgeon  had  received 
additional  subspecialty  training  in  plastic  and  reconstructive 
surgery.  On  April  3-5.  2003.  the  MASH  was  augmented  by  an 
orthopedic  surgeon  from  the  28th  Combat  Support  Hospital 
(CSH).  Thereafter,  a  general  or  thoracic  surgeon  assisted  or 
performed  extremity  procedures  under  the  direction  of  the  or¬ 
thopedic  surgeon.  Seven  of  the  17  external  fixators  wTere  placed 
by  general  or  thoracic  surgeons  under  the  direction  of  the  or¬ 
thopedic  surgeon.  In  addition,  38  D&I  procedures  were  per¬ 
formed  by  a  general  or  thoracic  surgeon.  Nonorthopedic  sur¬ 
geons  participated  in  32%  of  the  orthopedic  surgery'  workload. 
With  the  10  face  or  scalp  and  1 1  buttock,  perineum,  and  flank 
D&I  procedures.  59  of  the  1 13  cases  (52.2%)  had  a  general  or 
thoracic  surgeon  as  the  surgeon  or  first  assistant. 

Discussion 

When  the  ground  offensive  for  Operation  Iraqi  Freedom  com¬ 
menced  on  March  20.  2003  (G  Day),  the  212th  MASH  was 
deployed  along  the  Iraqi-Kuwaiti  border  at  Camp  Udairi.  Ku¬ 
wait.  The  following  morning,  soldiers  of  the  MASH  Hospital  Unit. 
Surgical  Forward,  moved  into  Iraq.  The  main  element  of  the 
MASH  left  Kuwait  6  hours  later.  The  MASH  moved  270  miles  in 
78  hours  and  set  up  at  Logistical  Staging  Area  Bushmaster. 
located  20  miles  south  of  An  Najaf,  Iraq.  On  March  26  (G  Day  * 
6).  the  MASH  was  fully  complexed  and  ready  to  receive  patients. 
The  MASH  was  well  positioned  to  receive  causalities  as  the 
elements  of  the  Army’s  3rd  Infantry  Division  and  101st  Airborne 
Division  pushed  through  the  Karbala  Gap,  en  route  to  Baghdad. 
The  spike  in  the  number  of  patients  treated  is  a  reflection  of  the 
battles  that  ensued  in  the  days  before  the  liberation  of  Baghdad 
(Fig.  1). 

The  mean  daily  admission  rate  for  the  212th  MASH  during 
Operation  Iraqi  Freedom  was  similar  to  that  of  a  CSH  during 
Operation  Desert  Storm  (21.7  and  29.5  cases,  respectively). 
However,  the  admission  rate  for  the  MASH  was  sustained  for 
>19  days,  compared  with  4  days  for  the  CSH.  On  tw'o  separate 
occasions.  48  patients  were  admitted  to  the  MASH.  These  pa 
tients  were  triaged  without  calling  a  hospital-wide  mass  casu¬ 
alty.  Soldiers  of  the  service  and  supply  platoon  were  used,  and 
intensive  care  unit  personnel  on  duty  were  brought  forward  to 
the  emergency  department,  eliminating  the  need  to  mobilize  the 
entire  MASH.  This  allowed  conservation  of  medical  manpower  to 
ensure  successful  sustained  operations  for  19  days. 


TABLE  IV 

COMPARISON  OF  U.S.  SOLDIERS  .AND  IRAQI  PATIENTS 


No.  with  Injury 

Combination 

A:  Trunk  and  Neck 

B:  Extremity 

C:  Face/Scalp 

A  and  B 

B  and  C 

U.S.  soldiers  (N  =  47) 

4 

32 

3 

4 

4 

Iraqi  (N  =  43) 

9 

25 

0 

7 

2 
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Many  of  the  injuries  were  related  to  combat  but  not  to  direct 
enemy  gunfire.  These  nonbattie  injuries  are  a  reflection  of  the 
austere  environment  and  conditions  to  which  warfighters  are 
subjected. 1  Injuries  were  a  result  of  ground  vehicle  and  helicop¬ 
ter  accidents,  accidental  and  self-inflicted  injuries,  and  friendly 
ftre.  The  only  known  incidence  of  friendly-fire  injury  was  from  an 
incidental  discharge  of  a  M203  grenade  launcher,  as  previously 
described.  A  majority  of  patients  with  nonbattle  injuries  sus¬ 
tained  blunt  trauma.  As  a  result,  only  6%  of  patients  with  non¬ 
battle  injuries  underwent  surgical  intervention.  These  results 
were  similar  to  those  seen  in  postwar  Iraq  during  Operation 
Desert  Storm  and  in  Bosnia-Herzegovina  during  NATO  peace¬ 
keeping  efforts  in  1995-1999.56 

The  surgical  intervention  rate  at  the  212th  MASH  for  battle- 
related  injuries  was  higher  for  U.S.  soldiers  than  for  Iraqi  ECs 
(54.1%  vs.  35.6%).  We  defined  this  rate  as  the  percentage  of 
battle-injured  patients  who  underwent  an  operation  at  the 
MASH.  Mechanisms  for  triage  could  not  account  for  this  differ¬ 
ence,  because  decisions  to  proceed  to  the  OR  were  based  on 
indications  for  surgery  and  not  on  the  category  of  the  patient 
(U.S.  vs.  Iraqi).  Actually.  40%  of  Iraqi  ECs  received  their  initial 
operation  at  the  more  forward-deployed  FST.  These  patients 
were  then  sent  back  to  the  212th  MASH  en  route  to  definitive 
postoperative  care  at  the  86th  CSH  Forward.  Because  these 
patients  were  held  <48  hours  at  the  MASH,  there  was  no  need 
for  planned  return  to  the  OR  for  extremity  washout.  When  these 
patients  were  included,  the  surgical  intervention  rate  for  Iraqi 
ECs  increased  to  approximately  76%.  Only  20%  of  U.S.  soldiers 
underwent  an  initial  operation  at  a  FST.  When  this  percentage 
was  added  to  the  54. 1%  U.S.  soldier  surgical  intervention  rate  at 
the  MASH,  the  combined  percentage  of  74%  was  similar  to  the 
Iraqi  EC  rate.  These  rates  of  surgical  intervention  for  U.S.  and 
Iraqi  patients  were  much  higher  than  the  reported  27%  and  28% 
rates  recorded  by  a  CSH  during  Operation  Desert  Storm.7  The 
higher  rates  of  surgical  intervention  may  be  attributable  to  the 
forward  deployment  and  synergy  of  surgical  expertise  found 
within  the  FSf  and  the  MASH. 

The  reason  why  only  20%  of  U.S.  soldiers  arriving  at  the 
MASH  received  their  initial  operation  at  an  FST  was  certainly 
not  because  of  a  lack  of  surgical  capability.  The  FST  configura¬ 
tion  provides  the  necessary  speed  of  relocation  and  set-up  re¬ 
quired  on  today's  battlefield."  Most  FSTs  consist  of  three  or  four 
surgeons,  including  at  least  one  general  surgeon  and  one  ortho¬ 
pedic  surgeon.11  The  best  explanation  for  this  may  be  that  the 
MASH  remained  "fixed"  in  location  once  in  an  area  south  of  An 
Najaf.  This  enabled  medical  evacuation  units  to  find  the  MASH 
without  much  difficulty.  However,  many  of  the  FSTs  moved  with 
the  maneuver  units.  One  unit,  the  555  FST.  moved  five  times  in 
10  days.  Perhaps  more  effort  was  required  to  find  these  smaller 
medical  units. 

Thoracic  and  abdominal  trauma  requiring  an  operation  was 
twice  as  prevalent  among  Iraqi  patients  (n  =  12: 28%).  compared 
with  U.S.  patients  (n  =  6:  13%).  Rates  of  injury  to  the  truncal 
area  were  probably  much  higher  for  Iraqi  ECs.  because  many 
Iraqis  injured  in  this  area  sustained  lethal  injuries,  died  on  the 
battlefield,  and  therefore  did  not  present  to  a  hospital.  More 
than  51%  of  the  surgical  interventions  performed  at  an  Iranian 
hospital  during  the  8-year  Iran-Iraq  War  were  for  injuries  to  the 
chest  or  abdomen.10  These  patients  were  without  protective  ar¬ 


mor.  The  body  armor  worn  by  U.S.  soldiers  was  clearly  the  main 
reason  why  fewer  injuries  were  noted  among  U.S.  soldiers.  The 
13%  operative  intervention  rate  for  truncal  trauma  among  U.S. 
soldiers  was  similar  to  the  15.1%  reported  by  VII  Corps  sur¬ 
geons  during  Operation  Desert  Storm.4  In  Operation  Iraqi  Free¬ 
dom.  however,  U.S.  soldiers  who  required  an  operation  involving 
the  trunk  sustained  mostly  high  chest  or  low  abdominal 
trauma.  Procurement  of  personal  protection  that  covers  the 
neck  and  perineum  should  further  decrease  injury  rates  among 
our  soldiers. 

One  of  the  great  successes  during  the  combat  phase  of  the 
war  was  the  ability  to  quickly  air-evacuate  patients  to  the  rear. 
During  two  separate  24-hour  periods.  56  patients  were  evacu¬ 
ated  from  the  2 12th  MASH  to  Army  hospitals  in  southern  Iraq  or 
Kuwait.  Solidification  of  policies  and  procedures  during  prede¬ 
ployment  checks  and  training,  combined  with  the  use  of  ad¬ 
vanced  technology  to  facilitate  medical  communication,  contrib¬ 
uted  to  the  successful  transfer  of  patients  to  rear  echelons. 1 1 
Very  few  patients  stayed  at  the  MASH  long  enough  to  return  to 
the  OR  for  planned  extremity  D&I.  The  exception  was  one  group 
of  10  patients  who  could  not  be  evacuated  because  of  intense 
sandstorms.  The  remaining  64  patients  with  extremity  trauma 
received  only  one  operation  at  the  MASH. 

There  were  11  exploratory  laparotomies  performed  during 
this  deployment,  and  no  injuries  were  found  in  seven  cases. 
There  are  several  possible  reasons  for  such  a  high  rate  of  "neg¬ 
ative  laparotomies."  First,  computed  tomography  and  laparos¬ 
copy  can  reduce  the  need  for  exploratory  laparotomies,  but 
these  diagnostic  modalities  were  not  available  at  the  MASH.12 
Second,  nonoperative  management  (observation)  was  generally 
not  an  option,  because  our  bed  capacity  was  limited,  and  pa¬ 
tients  were  evacuated  to  rear-echelon  hospitals  within  12  to  48 
hours  after  admission.  Nonoperative  management  is  ideal  when 
a  surgeon  can  observe  the  patient  over  a  period  of  time.  This  is 
generally  not  feasible  in  a  field  setting,  where  several  physicians 
at  different  echelons  of  care  are  responsible  for  patient  manage¬ 
ment. 

Four  of  the  seven  patients  with  negative  laparotomies  pre¬ 
sented  with  gunshot  wounds  to  the  flank.  In  all  instances,  these 
patients  underwent  initial  local  exploration  of  their  wounds  but 
the  extent  of  the  injuries  could  not  be  determined  in  this  man¬ 
ner.  Therefore,  exploratory  laparotomy  was  required  to  exclude 
possible  retroperitoneal  injuries.  One  patient  underwent  reex¬ 
ploration  after  surgery  at  a  FST  because  of  suspicion  of  a  re¬ 
tained  laparotomy  pad.  The  remaining  two  cases  involved  pa¬ 
tients  who  sustained  gunshot  wounds  to  the  anterior  abdomen. 
These  patients  were  found  to  have  wounds  that  penetrated  deep 
into  the  abdominal  wall  but  did  not  enter  the  peritoneal  cavity. 
The  missile  tract  in  each  case  was  tangential,  and  local  wound 
exploration  yielded  equivocal  findings. 

Two  of  the  six  patients  who  underwent  thoracic  procedures 
would  have  benefited  from  video-assisted  thoracic  surgery.  In 
both  cases,  use  of  video-assisted  thoracic  surgery  for  incom¬ 
pletely  evacuated  hematomas  would  have  eliminated  the  need 
for  a  lateral  thoracotomy.  Because  one  patient  was  a  U.S.  sol¬ 
dier.  this  might  have  allowed  the  soldier  to  return  to  duty  after  a 
period  of  postoperative  observation  at  the  MASH.  In  addition, 
the  four  patients  who  underwent  exploration  because  of  a  flank 
injury  might  have  benefited  from  laparoscopic  procedures  to 
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determine  whether  the  peritoneum  had  been  entered.  However, 
specialized  videoseopic  equipment  is  quite  bulky.  There  is  lim¬ 
ited  space  in  the  MASH  to  tow  the  additional  equipment  re¬ 
quired  to  perform  minimally  invasive  procedures.  If  specialized 
equipment  were  subjected  to  such  an  austere  environment  as 
Iraq,  there  might  be  a  greater  propensity  for  the  equipment  to 
break  down.  In  addition  to  the  difficulty  of  having  contractor 
service  equipment  in  the  field,  the  current  approach  appears  to 
be  a  safe  solution.  Surgeons  deployed  to  Afghanistan  in  support 
of  Operation  Enduring  Freedom  appear  to  have  come  to  the 
same  conclusion.11 

In  general,  the  more  complex  operations  required  the  exper¬ 
tise  of  a  genera]  or  thoracic  surgeon.  However,  given  the  high 
percentage  of  orthopedic  cases,  is  the  surgeon  composition  ap¬ 
propriate  in  a  MASH  configuration?  We  think  that  the  current 
mix  of  surgeons  is  an  acceptable  solution  if  the  thoracic  and 
genera]  surgeons  take  an  active  interest  in  performing  or  assist¬ 
ing  in  orthopedic  surgery.  Otherwise,  a  second  orthopedic  sur¬ 
geon  would  be  a  valuable  adjunct  to  the  MASH.  Although  82%  of 
injuries  and  70%  of  procedures  were  orthopedic  in  nature,  or¬ 
thopedic  OR  utilization  was  only  60%  of  total  OR  time  (156 
hours).  Extremity  injuries  requiring  an  orthopedic  surgeon,  as  a 
percentage  of  total  injuries,  increased  to  a  range  of  60  to  90%  in 
wars  after  the  Vietnam  War.5'613-15  This  is  an  increase  from  the 
50%  noted  in  World  War  D,  the  Korean  War.  and  the  Vietnam 
War.4  In  our  series.  82%  of  patients  had  at  least  one  orthopedic 
injury.  However.  104  of  these  operations  were  simple  gunshot 
wound  or  shrapnel  wound  washouts  (D&I).  In  fact,  nonorthope- 
dic  surgeons  participated  in  almost  one-third  of  the  orthopedic 
cases.  Because  the  Army  Medical  Department  is  in  constant 
need  of  orthopedic  surgeons,  it  makes  sense  to  give  general 
surgeons  the  tools  necessary  to  assist  the  orthopedic  surgeon  or 
to  perform  requisite  extremity  stabilization  and  debride¬ 
ment.16  17  This  might  include  a  1-  or  2-week  rotation  at  a  busy 
Army  medical  center  or  civilian  trauma  center,  assisting  an 
orthopedic  surgeon  with  washouts  and  external  fixator  place¬ 
ment.91617  Fortunately  for  the  2 12th  MASH,  the  orthopedic  sur¬ 
geon  was  as  interested  in  teaching  his  craft  as  the  thoracic  and 
general  surgeons  were  in  assisting  in  orthopedic  procedures. 

Six  thoracic  operations,  two  neck  explorations,  and  a  complex 
peripheral  vascular  reconstruction  would  probably  not  have 
been  performed  without  the  presence  of  the  thoracic  surgeon  at 
the  2 1 2th  MASH .  The  concept  of  deploying  a  thoracic  surgeon  as 
far  forward  as  possible  is  a  valid  one.  because  thoracic  surgeons 
are  board-certified  general  surgeons  with  expertise  in  large-  and 
small-vessel  anastomoses.  Thoracic  surgeons  are  equally  com¬ 
fortable  treating  the  chest  and  abdomen.  The  one  patient  with  a 
significant  popliteal  artery  and  vein  disruption  required  a  con¬ 
tralateral  saphenous  vein  harvest  and  four  anastomoses  to  sal¬ 
vage  the  leg.  Because  such  operations  can  be  performed  equally 
well  by  a  vascular  surgeon  or  a  general  surgeon  experienced  in 
vascular  techniques,  an  argument  can  also  be  made  that  each 
level  III  hospital  should  deploy  with  a  surgeon  capable  of  man¬ 
aging  large-  and  small-vessel  vascular  trauma. 418 


Lastly,  effective  personnel,  space,  and  time  utilization  of  the 
OR  was  demonstrated  by  simultaneously  using  two  OR  tables  in 
one  ISO  OR.  All  injured  patients  were  assumed  to  have  contam¬ 
inated  wounds.  Two  separate  surgical  teams  were  used  to  care 
for  each  surgical  patient.  As  a  result,  the  third  OR  table,  located 
in  the  emergency  department  section,  was  needed  only  twice. 
We  found  that  taking  patients  immediately  to  the  OR  once  it  was 
determined  that  there  was  an  indication  for  surgery  was  the  best 
way  to  prevent  a  backlog  of  surgical  cases. 

the  212th  MASH  was  the  last  MASH  in  the  Army  inventory. 
Under  the  Army's  Medical  Reengineering  Initiative,  this  unit  was 
phased  out  and  reflagged  as  the  much  larger  12th  CSH  in  Oc¬ 
tober  2004.  The  MASH  configuration  and  capability  continue  to 
exist  as  a  44-bed  portion  of  the  96-bed  CSH.  For  this  reason, 
lessons  learned  from  the  most  recent  deployment  of  the  212th 
MASH  to  Iraq  will  continue  to  be  relevant  to  Army  medicine. 
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